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Reply: Antral follicle count might
be underestimated in the
presence of an ovarian
endometrioma
Sir,
We readwith interest the Letter to the Editor by Lima et al., commenting
upon our systematic reviewof the effect of surgery for an endometrioma
on ovarian reserve evaluatedwith antral follicle count (AFC) (Muzii et al.,
2014).
In their letter, theAuthors underline the fact that the quality of the evi-
dence for the systematic review is low, and invite to amore conservative
conclusion regarding the effect of surgery on the ovarian tissue. In our
article, we caution the reader as to the heterogeneity of the included
studies, we clearly state that the conclusions are limited by the quality
of the studies, and we call for randomized clinical studies with adequate
sample sizes to better address the issue of ovarian reserve after surgery
for an endometrioma. The same limitations, if not worse (i.e. the lower
number of included studies and the lower total number of patients eval-
uated), are present for the systematic reviews that address the same
issue with the evaluation of Anti-Mullerian hormone (AMH) instead of
AFC (Raffi et al., 2012; Somigliana et al., 2012). In addition, AMH is bur-
dened by methodological problems that emerged very recently, which
brought many respected authorities to caution the clinician in the inter-
pretation of AMH levels in the clinical setting (Clark et al., 2014; Ledger,
2014; Rustamov et al., 2014).
WeagreewithLima et al.on the fact thatAFCalsohas somemethodo-
logical problems, butwe are convinced that thesemayensue only in case
of very large cysts.
The Authors attribute the limitations of AFC to the reduced ability of
transvaginal ultrasound to detect small follicles in the ovary with the
endometrioma because of two reasons: the presence of chronic inflam-
mation, and the increased distance between the ultrasound probe and
the normal ovarian tissue.
As to the first reason, chronic inflammation and fibrosis have been
demonstrated to be present with the ovarian endometrioma, even at
a distance of .1.0 cm from the cyst capsule (Kitajima et al., 2011).
Free iron, reactive oxygen species and different markers of inflamma-
tion are present in significantly higher amounts in the ovary with the
endometrioma compared with healthy ovaries (Sanchez et al., 2014).
These mechanisms may be the cause of an impaired folliculogenesis,
which in turn results in a lower AFC. The lower AFC measured in
the presence of an endometrioma may therefore be due to the endo-
metrioma itself, and not to the inability of ultrasonography to detect
follicles near the cyst capsule. Following this hypothesis, some
Authors suggest surgical removal of endometriomas, even with a
small diameter, in order to reduce, or even revert, the deleterious
effect of the cyst on the ovarian reserve (Jadoul et al., 2012; Brosens
et al., 2014). Moreover, we believe that the fibrosis and inflammation
that accompany an endometrioma outlive the presence of the cyst,
and therefore persist even after surgery. This inflammation would
have a significant impact in short-term follow-up studies, such as
those considered in our systematic review. Therefore, we do not
believe that the presence of chronic inflammation will cause an under-
estimation in the AFC assessment of ovarian reserve before surgery
compared with the values after surgery.
Astothesecondreason—the increaseddistancebetweentheprobeand
theovarymay in factdeterminea lossof resolution forultrasonography, and
therefore a lower AFC because of the inability to detect smaller follicles—
we are convinced, that this may hold true only for very large cysts, and not
for cysts with a mean diameter between 3.7 and 6.7 cm, as for the studies
included in our systematic review. Indeed, no mention in the included
studies is made on any difficulty of the measurements of AFC. Only in the
Discussion section of four of the 13 included studies (Biacchiardi et al.,
2011;Celiketal., 2012;Urmanetal., 2013;Alborzietal., 2014) it ishypothe-
sized that AFCmay be inaccurate in the presence of the cyst. In these four
studies, AFC has a different behavior compared with AMH (in two studies
AFC increases, inone it remains stable, and inone it has adecrease less than
half than the one observed for AMH). The hypothesis of the inaccuracy of
AFC is therefore stated a posteriori and may only represent a biased judg-
ment to reject the unexpected results.
In conclusion, we are grateful to Lima et al. for the interesting issues
raised in their letter, which contribute to the discussion on the effect
of surgery for the endometrioma on the ovarian reserve. However, we
are convinced that the presence of the endometrioma smaller than
6 cm does not significantly jeopardize the evaluation of AFC when this
is performed by an experienced operator.
References
Alborzi S, Keramati P, Younesi M, Samsami A, Dadras N. The impact of
laparoscopic cystectomy on ovarian reserve in patients with unilateral
and bilateral endometriomas. Fertil Steril 2014;101:427–434.
Biacchiardi CP, Piane LD, CamanniM,Deltetto F, Delpiano EM,MarchinoGL,
GennarelliG,RevelliA. Laparoscopic strippingof endometriomasnegatively
affects ovarian follicular reserve even if performedbyexperienced surgeons.
Reprod Biomed Online 2011;23:740–746.
Brosens I,Gordts S, PuttemansP,BenagianoG.Pathophysiology proposedas
the basis for modern management of the ovarian endometrioma. Reprod
Biomed Online 2014;28:232–238.
Celik HG, Dogan E, Okyay E, Ulukus C, Saatli B, Uysal S, Koyuncuoglu M.
Effect of laparoscopic excision of endometriomas on ovarian reserve:
serial changes in the serum antimullerian hormone levels. Fertil Steril
2012;97:1472–1478.
Clark CA, Laskin CA, Cadesky K. Anti-Mullerian hormone: reality check.
Hum Reprod 2014;29:184–185.
Jadoul P, Kitajima M, Donnez O, Squifflet J, Donnez J. Surgical treatment of
ovarian endometriomas: state of the art? Fertil Steril 2012;98:556–563.
Kitajima M, Defrere S, Dolmans MM, Colette S, Squifflet J, Van
Langendonckt A, Donnez J. Endometriomas as a possible cause of
reduced ovarian reserve in women with endometriosis. Fertil Steril 2011;
96:685–691.
LedgerWL. Measurement of antimu¨llerian hormone: not as straightforward
as it seems. Fertil Steril 2014;101:339.
Muzii L, Di Tucci C, Di Feliciantonio M, Marchetti C, Perniola G, Panici PB.
The effect of surgery for endometrioma on ovarian reserve evaluated by
antral follicle count: a systematic review and meta-analysis. Hum Reprod
2014;29:2190–2198.
Raffi F,MetwallyM,Amer S. The impact of excisionof ovarian endometrioma
on ovarian reserve: a systematic review andmeta-analysis. J Clin Endocrinol
Metab 2012;97:3146–3154.
Rustamov O, Smith A, Roberts SA, Yates AP, Fitzgerald C, Krishnan M,
Nardo LG, Pemberton PW. The measurement of anti-Mullerian
hormone: a critical appraisal. J Clin Endocrinol Metab 2014;99:723–732.
Sanchez AM, Vigano P, Somigliana E, Panina-Bordignon P, Vercellini P,
Candiani M. The distinguishing cellular and molecular features of the
Letters to the Editor 251
D
ow
nloaded from
 https://academ
ic.oup.com
/hum
rep/article-abstract/30/1/251/685872 by Sapienza U
niversità di R
om
a user on 21 Septem
ber 2018
endometriotic ovarian cyst: from pathophysiology to the potential
endometrioma-mediated damage of the ovary. Hum Reprod Update
2014;20:217–230.
Somigliana E, BerlandaN, Benaglia L, Vigano P, Vercellini P, Fedele L. Surgical
excision of endometriomas and ovarian reserve: a systematic review
on serum antimullerian hormone level modifications. Fertil Steril 2012;
98:1531–1538.
Urman B, Alper E, Yakin K, Oktem O, Aksoy S, Alatas C, Mercan R, Ata B.
Removal of unilateral endometriomas is associated with immediate and
sustained reduction inovarian reserve.ReprodBiomedOnline2013;27:12–16.
Ludovico Muzii* and Pierluigi Benedetti Panici
Department of Obstetrics and Gynecology, ‘Sapienza’ University of Rome, Rome
00161, Italy
*Correspondence address. Department of Obstetrics and Gynecology,
‘Sapienza’ University of Rome, Viale del Policlinico 155, Rome 00161, Italy. Tel:
+39-06-4940550/+39-338-8099041; E-mail: ludovico.muzii@uniroma1.it
doi:10.1093/humrep/deu312
Advanced Access publication on November 17, 2014
252 Letters to the Editor
D
ow
nloaded from
 https://academ
ic.oup.com
/hum
rep/article-abstract/30/1/251/685872 by Sapienza U
niversità di R
om
a user on 21 Septem
ber 2018
